This r eport describes the purifi cation and det erm ina tion of freezin g poin ts and purity of 30 h ydroca rbons of t h e API-Sta nd ard and API-N BS series, includin g eigh t paraffins, s ix cyclopa l'affins, t hree a rom atics, twelve olefin s, a nd one acetylene.
Introduction
Previous reports described the purification and det ermination of freezing points and purity of 84 hydrocarbon compounds of the API-Standard and API-NBS series, which were produced as part of the coopera tive program on Standard Samples of hydrocarbons of the National Bureau of Standards and the American P etroleum Institute [1,2,3 , 4] . 3 This report describ es the purifica tion and determination of freezing points and purity of an additional 30 hydrocarbon compound under this cooperati\re program, including paraffin hydrocarbons, 5 alkylcyclop entanes, 11 monooleful , 3 diethylbenzenes, ethylcyclobutane, I -butyne and cyclohexene. Foul' of these additional 30 com·· pounds arc econd and purer lots of compounds, the first lots of which were described in the earlier reports.
The fin al lots of the material labeled APIStandard are sealed "in vacuum" in glass ampoules and made available as NBS Standard Samples of hydrocarbons, by the American P etroleum Institute and the National Bureau of Standards. The material labeled API-NBS is made available in appropriate small lots, through the American Petroleum Institute Research Proj ect 44 at the National Bureau of Standards, I 'l' bis investigation was performed at tbe National Bureau of Standards as part of the work of t be American P etroleum Institute Researcb P roject 6 on t he AnalysiS, purification, and properties of hydrocarbons.
, Research assoeiat~ on tbe American Petrolenm I nstit u te Heseareb Project 6 at t he National llureau of Standards. 3 Figures in brackets ind icate the literature references at the end of this paper.
Purification. Purity. and Freezing Points on loan to qualified inve tigators for the measurement of needed properties .
II. Materials
The starting material were supplied as follows: By the API R esearch Project 45 on Lhe synthesis and properties of hydrocarbons of low molecular weight at the Ohio State University, Columbus, Ohio, under the sup ervision of C. E. Boord: E thyleyclobu tane. cis-I ,3-Dimethylcyclop entane.
trans-I ,3-Dimethy lcyclopen tane (B ).4 n-Butyleyclop entane. I-Hexen e (one-half).
trans-2-Hexen e. trans· 3-Hexene. 3-M ethyl-I-pentene. . 2-\1ethyl-2-p entene. 2-Ethyl-I-butene (one-half). I-Heptene. 1 ,3-Diethylbenzene (one-third). I-Butyn e (Ethylacetylene) .
By th e Hydrocarbon Laboratory at the P ennsylvania State College, State College, Pa., under the supervision of F. C. Whitmore: cis,cis,cis-I,2,3-1rri-methylcyclop entane. ci s ,tran s ,ciS -I, 2 ,3-1rrime thyl cyclopentane. TABLE 
Information on the purijicat£an of 30 API-Standard and API-NBS hydrocarbor,s
By the National Advisory Committee for Aeronautics, through its Flight Propulsion Research Laboratory at Cleveland, Ohio: I-Hexene (one-half).
2-Ethyl-l-butene
(one-half). Cyclohexene. Table 1 summarizes the amounts of the starting materials and gives some additional information as to source and purity.
• See footnote 4.
III. Purification
The procedure followed in the process of purification and determination of purity was the same as that described in the previous r eports [2, 3, 4] , except that in the purification of 2,2,3-trimethylbutane, 2,2,4-trimethylpentane, 1,2-diethylbenzene, and 1,4-diethylbenzene, use was made of the process of adsorption.
In addition to the name of the laboratory supplying the starting material;" table 1 and its footnotes give complete information for each distillation for each of the compounds.
D etails of the distillation apparatus and operations are described in reference [5] , and details of the adsorption apparatus and operations are given in references [6] and [7] .
Figures 1 to 64, inclusive, show graphically the results of the distillation and adsorption operations listed in table 1 . These figures give, as appropriate, as a function of volume of hydrocarbon in the distillate or filtrate, the refractive index (na at ,25 0 C, to ±0.0001), the boiling point of the distillate (at the controlled pressure of 724.5 mm Hg, to ± 0.01 deg C), the freezing point of selected fractions of hydrocarbon distillate (in air at 1 atm, usually, with a precision neat' ±0.003 deg C), and the purity of the hydrocarbon distillate. The letters W, X, Y, Z, indicate the disposition of the material as follows : W, returned to the laboratory suppling the material; X, blended for redistillation; Y, used for the API-Standard material; Z, used for the API-NBS material.
As demonstrated in the previous reports [2, 3, 4] , the blending of fractions of distillate for the preparation of material of the highest purity can be done safely only on the basis of the freezing points of selected fractions . This is similaTly true for the blending of fractions of filtrate from the adsorption process. '
IV. Freezing Points, Cryoscopic Constants, and Purity Table 2 gives the following information for each of the 30 compounds, except as otherwise indiFootnote. for table 2. r '. (B) following the name of a compound indicates that for the API-NBS d Not determined in this investigation. From the z tables of the American series, it is a second (and usually slightly purer) sample of the given comPetroleum Institute Research Project 44, [9] . pound, the first sample of which will be labeled (A).
• This is a second and improved API-Standard sample of this hydro· b F indicates freezing, and M indicates melting. See reference [8J for excarbon. . perimental details and the definition of the cryoscopic constant.
f Estimated by analogy with isomers subjected to similar purification .
• The values in this column, except as otherwise indicated, were calculated • This cryoscopic constant was determined by t he procedure given on page as described in reference [8] . using the values of the cryoscopic constants aud 371 of reference [8J. freezing points for zero impurity given in the preceding columns. cated: the kind of time-temperature curves, whether freezing or m elting, used to determine the freezing point [8] ; the freezing point of the actual sample, in air at 1 atm [8] , for both the APIStandard and API-NBS lots; the calculated value of the freezing point for zero impurity [8] ; the value of the cryoscopic constant, determined from the lowering of the freezing point on the addition of a known amount of an appropriate impurity [8] ; and the r esulting calculated amount of impurity in the API-Standard and the API-NBS materials.
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Grateful acknowledgment is made to the other organizations and individuals listed in section II of this report for their contributions of materials for use in this work. .. ... .r: . ' Regular distillation at 725 mm Hg in Still 4 (10/1/46 to 11/20/46). One os t wo distillations of similar material. See footnote j of table 1. Fraction-2 to 167 (marked "x") were redistilled to obtain trans-l ,~-dimet b y lcyclo p en tane (see fi g. 2l and footnotez of table 1). Fractions )68 to 283 (marked "x"') were redistilled to obtain CIS -1,3-dimethylcyclor;enlane (see fi g. 18 and footnote k of table 1).
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